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Abstract

Land cover map is vital for research and applications concerning natural resource and environ-
mental modeling, so assessment of their category accuracy and category confusion is very impor-
tant for some specific applications. Using the existing referenced data from international organi-
zation, we compared the category accuracy and spatial consistency from national and regional
scale, and explore the change characteristic of spatial heterogeneity. The results show that, forest,
cropland and water category all have the high Producer's Accuracy and User’s Accuracy, so these
two data can be as input land cover data for forest, cropland and water scientific regions. The cat-
egory heterogeneity shows a significant positive correlation with the elevation; above 1500 m, the
percent of category inconformity is up to 42.91%, and inconformity mainly appears in 2~15 de-
grees, with areas occupying nearly 60%; below 2 degrees, the percent of category inconformity is
minimum, only 7.09%. In the future, we should put more attention on the classification algorithm
in heterogeneous areas.
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1. 5|

AR A X 3R RE - 78 (5 RO I N 2 22 B 1 R M 2 /K B O P 1 B A, )2
FF s AR A REE AR L ST AR 1t T A5 A0 T 0 PR IR A Ak 22 40 1] [2] [3] [4] [5].
DRI L AT R A o % T b B 3 - 1 7 0 135 8 R 9 24 4 O 5 44 156

TAESR, BB RS HAR SO HAL A REEIAWR &, 72 E N AMRHFIBA LRSS )1, — &5
SRR M7 e AR gk, R ERT, O 20 MASER RN 43 Fh XU R b A A
BREAG[T], 01 km 236820 FE2) IGBP DISCover 178 # 8 [8], P A 22 W ) 1000 m 23 FE%
MOD12Q1 #1500 m 7} ## 2 () MCD12Q1 785 4 Z 45 [9], Wi = 18] Ry il K] 300 m 73 #¥ 4% 1¥) GlobCover
A1 CCI-LC 78 # #e4fm [10] [11], B A [l Bl ¥l 2= 72 2> BH] 500 m 73 #¥ 4 1) GLCNMO - i 78 # # 4 [12]
JRUE 3R - b7 ol K5 11t IR N AF 7 il b 2 T -E B A 135 2 40T e sl R it T4 e S 4%,
{HIL 300~1000 m 7 8] 73 F AT AR X EUAG,  REAE oW S i PE X SR G 5Tl R BON 3% . H 2008 4F
b4 Landsat 54 (1 6 2 3R, AR 30 m 23 e - b 78 4= ST i BROM A 0 AN B 5K R 2 2L ) 5%
FIEITT I 7E rp [ K AR e R R H . B 863 tHRIE A H S HE R, B EME R
S Tt A R AR S ML AL A AR ) T A ER N 30 m 4y R 78 4% K i FROM GLC I
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Globeland30 [13] [14], H:FF FROM #f 43 HIA# 2010.2015 F1 2017 4ERf 2 -1 78 $4F4E, 17 Globeland30
43 5l AR34% 2000 4F 11 2010 4F A B[] 5 £ it 22 1 M 73 AP AL, 2 R = il 2 Ll I BRI 4 2% AT o £ % FROM
GLC #1 Globeland30 P F i i) 58 ik S S kG FE VPN, [ P 4h 238 S 4E AR B AN [F] XK IUR F T R
HAGH THEMERIE TR [15]-[22], RE F&& THEPRAE, HElTRA T ARRAEIE %R, H#5
(K FE T REAE — B R B AR T HPE[23]. &RLZ5E 0T, DA X T FROM GLC #1 Globelland30 [ 7t
B RTE =TT, — & 55T FROM GLC ¥ 1) 73 2K 12 ikt 98 [15] [16] [17], /& % T Globeland30
B AE A EREAN X A RS B SR UE A 72 [18] [19] [20], =% T FROM GLC } Globeland30 %4 7t ) i
J5 5w AR R U8 bl B0 (b 4 MODIS Collection5 A1 ESACCI) RS i [X I ks B L [21] [22], T
KT ZAEAE T [ X35 30 m S5 4675 18] 43 7 22 19 28 RS FE LU BSOS ) S A T o B AR A R i KT AR L A3 B
I ABUTAR TC R TR A 4y 300 2K B8 500 2K 43 H e Bt A7 B 155 A b B 45 8 SRR R AT RS B2 L AL,
A% 5 T R 3 b o RS AR BRSO o3 A AR AL, IR 2 T BUR IR B 28 0 RS FE R R [17]

BT FIR R AR, ASCLA E XIS R, L FROM-GLC-Hierarchy 1 GlobeLand30 1
WEsdE, ETHEHBHARMHICESELSSE, WNER. XL KRNI REE H o i =38 S0k
FE R A1 — Bk, [RINE A A b TR T~ 35 73 S BERI 2 o A ST 8 R i O - A SR o
BEATRR E RO A — @ RS2, RN A AR R O RURE 1 758 o 1] 1 1 Bl 38 )1 0 S e A AR
AL AR .

2. ¥iEKIRERTLE
2.1, T BWIBEREIE

AL FROM-GLC Hda AR I ) 2 £ 2010 46, FL R #Ethl Ny
http://data.ess.tsinghua.edu.cn/index.html, ZERF L FE AR T 78 25 23R (% 7 s i AR K 22 5 LA A1) 8903
5 Landsat TM/ETM+EZAGAE B I, JHh 2 75911 Landsat 22 852 18 1R U (] /- 2009~2011 3],
B KA 2 BBk R, —HoRaE 10 M, —HaRas 27 M. TELEA it CA I 78 3T
., ASCRAEFFE FROM GLC JS#a#dE, 1261 <% KH FROM-GLC. FROM-GLC-seg M % Ji4# )
HAEAE U ¥ FROM GLC-Agg (&% FROM)#E , 14 # % T 546 1¥) FROM GLC HUR7EXEFE H A —
SEPER, ZIUFF 30 Ko HrEHUR AT A Bk R 1 S ARG B2 69.50% [13] [17].

AT Globeland30 848 3= A R] 35 554 2010 4F , HF 3k http://mwww.globallandcover.com,
BiaRH 1 WaRER, 5 THHL. FAR. S, ML, KR, BH. BE. NEER. i, K
NS RARE 10 N, %775 L Landsat TMB\ETM-+ Az A [E R 858 ¢ TR (HI-1) 8 T B AR IR, KA
B T8 T (Pixel) - XF 5 (Object) - &1iH(Knowledge) (M £5 & 732K 71k, R 1 IA 73 207 1EME LIAE R R TS
FEI B R P (@ VAR, A AR T RIS i S R B 2 A, R i T b 78 4 28 001
KGR, BRI X BRERE, AR T 82%-93% [A][14] [18] [19] [20] [21] [22].

2 H MR A0 [ X 3, FROM #0405 A1 Globeland30 %54f £4 DA 3 FH 6 4 58 5 FL 5% (Universal
Transverse Mercator Projection) {73 [a] 5, PRI To i — 2 AT ARAR R Gt Fe 4, (HAE L WRS-2 1771
S MODI Tile /e f¢ M, PULTEEAE GIS FAF oo Hod AT SRR A Y, 7 DA b [EAT B X Al i 5 s nr e ik 25
FFATEEY, SKEUHE X FROM il Globeland30 M 4 44% . +-Hh 78 bl /3 4k R4 — b Ab FE 2 3
AT RS RELLIR AT HE, FROM KP4 KA &, i GlobeLand30 KH —H KR, N LI _H
AE B LI, ACZHECRR[LT]52 H ISR AR & FUNNT FROM 88317 R0 R &, B 400 K54
795 GlobeLand30 —#i)— 2732 . H1 T [ X J5 2R 00 TR AREL /N, BRI AR B & FEAS AT 78 2R 00V
ARG B 1.
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Table 1. The table of land cover category information

1 IMBWEIEER

b B B 200 FROM Globeland30
1HH 11 KFEH, 12 KM, 13 ek A 10 Bkl
2 bt 21 [Pk, 22 Rk, 23 VRZEH, 24 Hid 20 ARtk
3 Bl 314 EHL, 32 RARTH, 72 RAEH 30 Fih
4 R TLENER 40 FEAR
5 i 51 Bifhigih, 52 #RHbIEHL 50
6 Ki%k 6111, 62 i, 63 KPR/l 60 7K 44

7 NitHhE 81 mizHid, 82 {RIRH 80 N7 %
8 #iit 91 #higdt, 92 Vb, 93 A FHh, 94 BRAKHL, 95 FANEIR, 96 H At 90 #ih

9 VK IFIK AR S 101 RS, 102 vk skl 100 VK FRK AR E
22. 8EYIE

SRR e AT 7 A R SR BRI U B SR, LB TR AN A A 0 S A R FE VAR s e
#HK[24]. ZHHRIRICE §T REA BT, — 2R/ CHR A, 18T GPS SE A 10k TR AR AR,
HSEHARTEFAARAE, IR, (RS 9807, MELUSEIL R RESHHE KA 2 DU R [H]
Bk R WA R ERGAR ORI, A 5K E AR R LR A s e R R, 1% H TR
F b 1 7 A S i S R SR £ FE Ty 2. IRAESR, R T BN A BRORURE L b7l SR A R P
WELAE, EASMEFHU AR AT T — R L 25 R4, 1 GLC2000 2% #di . GLOBCOVER
ZEH W, The System for Terrestrial Ecosystem Parameterization (STEP)Z%##t . GLCNMO S 54
GEO_WIKI ZHE ¥ & FROM 22 45, X e ¥ 38 HA B (2R ARG FE , HLATG 0 JZME 2 KA K [25]
N T SERSHEREE S VPN B o R AR R — B, KHE SCHR[25] 58 S B R 4 Rk R . 0T S5 4R
PR 2 B D0 SR [26]

3. A%
3.1. HExtEEB oL

FERE KA A AU, BRI i R R 7 PR T 3, i B T B A Seth 1 o s A T2 225 Bl 1Y
YEXREREVEAN s 53— i Sl I B8 g it 1] P BT BEAT B A RS FE IR AIE [26]0 5 T 187 A S b il 25 7 1%
LSRG S LS H s, (AR SR BN W, FEEH T N R e 7 6
[ AR X B A T 100 R TR VR 7 3 ™ i IRV SRR P 5 (EURT LA 93 A AN ()38 Jek Bt 1) 19— B0 A 22 e 1
TR R ROPE 38 J 7 ol A A ) 0k % R 0 R R BEVE I R R IR Bt — MRk HlE . v T 0t FROM Al
GlobeLand30 P fiftj™ fi Jir B 55 (1 - M 78 5 S A2 2 1) L A9 AR AR ARE , A SO b [ X 3 D 2R e AR
PEAL. ferbs AR AP R N AN XIS AR R SRR XEORUBE X = B S T AR — Sk SR TR ] P
#AT I3 Hr

BT WIS A R T A2 S0 70 SR FE IR SRR DR, T M LA A U2 3 S0 00 e o 128 1 2 2 A
R[27]o Mk, ASCREE— D0 B 2 45 308 RO K00 2 8] — Sk i R A AR . 8 ks
FROM Al GlobeLand30 i e /£ 2 ] EREAT BN, BBouathr@inai R, WERxs NAR o EaE 3
BRI, R 8, BT EN 1, BNERRAR, ZETMEN 0; AR 1E GIS BiFrhgrit—Ek
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BT SR PEAR TCTEAN R SRR S 2 AF T RO BCRERAE, 3 T SR — B b i 7R B B R R

4T FROM #1 GlobeLand30 W &4 i) 2 [B] 73 #3578 30 oK, A 3Cik4¥ GDEMDEM 30 K473 #f%
Ky R A AR ot T R A, 1 R AT R R B v AL 44 B O s S (U o B
(http://www.gscloud.cn) . R4 v BB A SRR 72 X 48l 73 91 s el ARy oy A ey th b 287428,
BETT M 2 Folt 2t 78 e B0 78 A P S50 A5 o 2R ) — B/ AR . [FIRE, 76 GIS B iR4E DEM
it E A X I R, SR E R R A <2, 2°~6°, 6°~15°. 15°~25°F1>25° H NS4,
Iy WHAE ARSI [X 5] FORM 11 Globeland30 #if it — 25k J A1 44

3.2. BT REBERSTH

AR PR o0 A IRV ] LA 7R A 7] 0 78 e 5 PR 28 ) — 50 (R T2k 1 2 T8 R P 40 1 466 06 28 531)
R FE o % 22 0 B & M 7 A0 0 Sk 7 Wtk BE VPN B 8 LT VR 2 —, BT 32 B T R SR ROk FE VA
F B REN - RSB SN SR R B AR R E R, T R G RS
PR EE 1) 4EAERE, EIZAE R RS ARS . Kappa REL. A S EREE . PR, FLIEEET
HrigFr[29].

KRR S H ARG N REEAL, B O AR 00 e 75 8 28 1) ) B 22 7 Hh s b
BYER . T REEMERE I I REF, 8 ArcGIS FMH 1 5 8 M FREL AR, 4> BI3KEL FROM
F1 GlobeLand30 X Az & ) - 78 4200, HoWRZ R AR i S BT EAR T I 78 v 200, et 5 2
FHHARE A —— U, AR B O R ZE A R

4, LR
4.1. WR—HESHT

Kl 1 #57% 7 FROM F1 GlobeLand30 4l b 75 4t 4t 75 6 5 RBE (28 T AR — 8k, BT VR
H, BEH. ARHE. FEHD. RRHD 4 B Bl 2 X ) R B R A 2, o FROM #dE 4
FML) G FLIX A THARE 90.67%, GlobeLand30 £ /7 94.08%. 1F 4 Fp 3= E 200, 2 i i
HEHO AR B A B AR — 3, P FROM [t AT AR AR B 2 be 2 A 15.94% 81 18.73%,
GlobeLand30 Ik 21.34%F1 22.24%, —FHAZE T 5.40%F1 3.51%; X T At AR Y, 2 () 2 HRD 4
iy 0 ) T AR — BOME U A 2, HorR FROM ) 0 i R AL 3th T AR 7 23 EE 20 98 9.18% 11 46.82%, i
GlobeLand30 & 29.58%#11 20.91%, 4> %IAHZE T 20.40%7F1 25.91%, 250 H1H: 3 BRI 2 MRt T4
i UAN[E, FROM $di s T HHb i) 8 SURAE L 7E T 5% > 15%, 1M GlobeLand30 X HEHb ) & S A #
B > 10, 45533 FROM ¥ i) Bt AR Eb 80y, BRHLTAR LUK, GlobeLand30 U Bt i
BUR, B D BFEAR. KA B, ISR KK A AR Ll N, =312
AN, 235004 0.98%. 2.04%. 0.35%. 0.95%7F1 1.66%.

K 2 #5757 7 FROM #1 GlobeLand30 FFf#5cd kit . bRt Suth 4Gt 4 b 1 78 2 500 78 A [ 4R
Jb b, PEAE. R, PHRAAEH 6 ANHBEE XA — SO b . T 6 /b X S o 7 S0 T
ARSI T R SRS BIA DG R A, 25 IR AR R R A D¢ R B R, ik F|
7 0.98 F10.99, Ui 1 35 (A AR B IR A — S5tk T FEH ARRHE R A 56 R BOWEAIC, B
4 0.25, #iHh N 0.62. 5] 2 LB, X T2 5], FROM 3 i AR E 6 MBI/ X 9 3)/M T GlobeLand30
el ARG, RIEAPERE X O, 3 AR ECE 72 7 4 A 146,988.86 T 77 A B 98,665.88 T
J7 8 LA 116,602.18 SF 5 A H ;. S#HAREL, FROM B i Ak i i A7 135 /N T GlobeLand30 %z, {HH:
B ZE PR, JCHAESEIR X, T F MR IR AR 2 4812.37 P AR W T EHIZER], FROM

DOI: 10.12677/ag.2020.104027 295 HERRHE R


https://doi.org/10.12677/ag.2020.104027
http://www.gscloud.cn/

B B TR AE 5B X 38 2 /N T- GlobeLand30, &y 155,215.39 “F-J7 /A BRI 638,254.01 “F-J5 /A B, HImH
#Z5tN 483,038.62 A B, HAICIXHA &, FROM #5476 74 db [X 3 it &5 b 1o A2 00 0 8 v 1
GlobeLand30, 4354 503,747.07 “F-J5 /2~ B RN 176,695.73 V-7 A B, H:ZME K 327,051.34 “F U5 A B, XFT
RIS, FROM HiE 75 5 b A b X 38k 0 B\ 75 F- GlobeLand30 %4, 78 Ak IX 34014 1,023,095.64
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Figure 1. The map of category consistency in state scale
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Figure 2. The map of category consistency in regional scale
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Figure 3. The category consistency map of land cover category
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Figure 4. The relationship of category consistency and elevation
4. K7 —H S IEE AR

K 3 4B7R 1 2 T b e 9 AN A A L — B EIE, Gt SER Y, AR RA - HIX
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ERX S L TE RIS R A WIEEE G, IRE R ER A TR AR ], TR H
Xof TR AN B b ) 2 SR SRR, T EOE IX ) B A X R THT AR 1 53.09%, LA Bl — Bk X IR
5 10.03%, FEALTIALETES. IR, L. TTon. DO Zh Xk, MRt — 8ok X3R4 |5 14.63%, £
DATTF RN LG X IR, GIEH . WL, L0, AR, | ARSI, Sh—Bk XL 6.24%, FEAL
THEEE R FORARE PN X At — 8 X k2 5 19.81%, 3 Z50 A5 T A [ At X 4
VER, 1B, K. NiEHER . UK)IAK AMER S TR — Btk LA, 24708 T 1%.

4 487 T AP 0028 ] — SRR S AR AR A L, BRI UE H, R RA it S R
HA MMM, A2 I S g e 844K, 78 1500 m LA EX, & 2R nA—8k
A7 55 R, IR B T 42.91%; X TR, —#7E 20~200 K e X EAT ok i — ik be i, FEEUE Y 40.62%,
— B LA /N U S BAE 1500 oK BA X3, HHUENCH 6.31%; Ak 7E 500~1500 [X 38 B A & i i) —
FELL], HHUE Y 44.95%, — FPELLAN AR X I HHERAE 20 KDL R IXHE, HEUMEAN 0.17%; BiHbT)
— S HLAF S Al 6 T 1500 K PA_E [X 35k, FL %1y 78.73%, it/ ME U BIAE 20 m AR [X 35, H %5 fE M 0.03%:
FE IR K AR B LU 43 A REAE , He— SO LL I 7E 1500 LA & 200 m LA BAG #m i4UE , 200~500 m
DX 33— S L BIEE B NI B AR U] BE A S ) 2 A ReAiE, Horb N T 48 200 m DL X4 A
B RIFE S, H— Sk Lu g S ATy 78%, 200 m BLEH—FE g A N, BB AE 500 m bLE
X IR A S A — B L], H—EohE Le RS R 96%; K ) AR APEVK S — S0 X S L 438 81
7F 1500 m L E X35

20:005% B<2 g6 g 6~15° 15~25° Q>25°
60.00%
50.00%
40.00%

30.00%

20.00%

10.00% i !
0.00% : BY-

FH R B R

|sssssssssssnsssnnnnnns |

S ST PR T
&N F @@ S H
A& @ @ G Y P A
pe ¥ N ¥ NE ¥ RN N
k P N
B

Figure 5. The relationship of category consistency and slope
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4 5 #7~ 7 FROM Al Globeland30 P £t S 75— S PERE S B O ARAL TS L, MR AR DLE Y, —
FHRA BRI E AL T 2~16 2 0], HEAEGL G 60%, 2 BT XA —Bkm ik, 214
7.09%; B —HEX T EALT 6 LA NI R X, 4 S BBk SR 57%, K
T 25 FEX B — Btk R, 05 2.49%; BRAR. BEA L UK)IRIZK AMERR 5 3R A R ) — S22 e
RFAE » 3 b A P — S5 249 B 350 R84 D0 T 22 BT s s R R S5 — Bk I 2 AL T 6 R DAL IX 3,
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2 JELL R HBIERAR, X0y 3.89%; Wi, /KA. NG maRess, 3 — S X EE N 6 &
PATR X35

4.2. BT RERERNSH

K6 moR T 2 Fgcas (v B P S B R ) RS FE AR AE , MR AT DS 3 Bk b . ARAR. HEHL A
R KRR AR Y BB R RS, ¥I7E 75%LL E, F Globeland30 FI#Hth . /K A4 AN
TRANEVK S (R RS BEEA 4 S 7 89.81%. 94.19%F11 93.48%, FROM %#i i N\ idk i3 Foas ik ) 1
94.74%. 5 LIRFGIM R, ZFHWHEARH R BERRAK, 403108 42.86%7F11 35.71%, Globeland30 #f i
(i FH A B B 2 i T FROM, BB 23 WA 75.84% 411 40.92%, w4 34.92%. Xt T H kS, — %
OAFHE . ARAR. KA. BRHOFT K APEDK 55 3 B Bos i i RS B2, JHerf FROM it 2R h 110 il F=IAGS B2
96.18%, Globeland30 %4f ) AR A 1] FUAS £ Ny 85.92%:; Mo T HEHiZK 5, Globeland30 FL A5 %5 i ) 1l Bk
FE, FEUE 83.46%, 1fii FROM %35 il VRS FE SIS, 4 40.00%: SR FEEEAEL, &R
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Figure 6. The comparison of user accuracy and producer accuracy
6. APEERHIERELLI

5. &

1) T EBRAZULAAMKSHEEE, RERM T EEIRRY] 2 i 30 K0 #r B8 e ikt
B KA =T 25 By B B A P RS FE AR RS B2 - Globeland30 F) Sty B A i e (28 7 A P Al
IR BE, MRolk ARl R 7K B8 5 ATUURIT 78 T LAk % — 3 15 9 R il B 0, 5 R} 2 F U AT LA
Globeland30 1E 3t EIR . 5 AW ORI, PR ECE B E A i RS 2 AN 1 B FZ X A1, R
SRR A Rl 2 YR R et 73 BRI T 7 vt K R BB IR B E AR R R ARG R, A R K
TS R PR R R ] ) 2 I R AR AR R ] R

2) 2 ERVE B R R 1 A IR R AR A — B SR E R AR, G5 RR ] T E AR R
A ] — B, ORI BRI S S B X DA DR SRR R A e B
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